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Further, to calculate Im A/4 for the channels given in Fig. 1 , a technique similar to that given in 13 was used. To obtain the form factor in the (y Ji)-vertex, the f0 resonance was introduced and for the pion form factor a subtracted dispersion relation 7 was used, viz.: . 71 . o2(o2 -q'2-i s) 4,u2 ( 7) where ^i(o 2) is the d-wave n ^-scattering phase shift.
At the resonance there holds For the polarization (projection on a plane perpendi cular to the coplanar reaction plane) we find a maxi mum value of -1,2% for electron energies £ ! = l,2GeV and cos i9cms = t t /2. The experimental results 18 are of the same order.
14 M. G o u r d i n and P h. S a l i n , Nuovo Cim. 27, 1, 193 [1963] , 15 M. G o u r d i n and P h. S a l i n , Nuovo Cim. 27, 309 [1963] .
16 The Sienna International Conf. Elementary Particles (31. 8. 1963 ).
17 A. B r o w m a n , F. L i u , and C. S c h a e r f , Phys. Rev. Letters 7, 183 [1964] , 18 J. C. B i z o t , J. B u o n , J. L e f r a n c o i s , J. P e r e z -Y -J o r b a , a n d P. R o y , S i e n n a I n t e r n . Conf. E l e m e n t a r y P a r t i c l e s (1963), The paramagnetic resonance spectrum of Eu2+ in CdF2 (about 0,1 mole % Eu) shows the same charac teristics as in other alkaline earth fluorides with a CaF2-type lattice1-4.
The angular variation shows that the Eu2+ -ions in CdF2 are in an electric field of cubic symmetry oc cupying Cd sites. The ground state of the Eu2+ -ions is 8S 7/2 • For this case B a k e r , B l e a n e y and H a y e s 2 give a spin H A M iL T O N ia n of the following form:
Taking this spin H A M iL T O N ia n , the splitting of the 8S7/2 ground state in a cubic crystal field (8-fold coordina tion) and with hyperfine interaction in the magnetic field H was calculated 2> 4' 5. The magnetic dipole tran sitions AM = +1 (without hyperfine interaction) are given by (1) We must add to Eq. (1) the following terms for hyperfine interaction5: (in our case / = S = 7/2, 7 = 5/2).
With Eqs. (1) and (2) We see that Eq. (3) in which fine structure splitting The spectrum of Eu2+ in CdF2 for 77 j | [100]-direcand hyperfine structure splitting are considered up to tion is shown in Fig. 1 . The hyperfine lines of the tram terms of 2. order in 64 and A are sufficient to explain sition M = -1/2-*-+1/2 are overlapped by the specthe spectrum, especially the angular variation. The trum of manganese unintentionally present in the constants of Eq. (3), i. e. g, A (Eu151) , A (Eu153) , fe4 and crystal. b6 were calculated from the spectrum for 77 j | [100]-
In Table 1 same lattice structure (space group Oh5) as CdF2 . We are not surprised that our constant fe4 describing the cubic part of the lattice potential agrees with that found by R y t e r 1 in the system CaF2 : Eu. Both host lattices have nearly equal lattice dimensions. B a k e r et al. 2 received a value for in the system CaF2 some what higher. But we believe R y t e r did his measure ments contrary to B a k e r et al. at a temperature of 300 °K. Table 1 shows that the values b4 for the sys tems SrF2 : Eu and BaF2 : Eu are always higher at low temperatures. This can be explained by shrinkage of the lattice 3.
The hyperfine constants A (Eu151) and A (Eu153) in CdF2 are larger than in CaF2 . After v a n W i e r i n g e n 6 this means the covalent part of bonding to be greater in CaF2 than in CdF2 .
The widths of the hyperfine structure lines of the isotop Eu151 in CdF2 , measured between the turning points of the lines, are (12 + 1) G for the transitions M = ± 7/2 -> ■ ±5/2, (10 ±1) G for ±5/2-v ±3/2 and (7 ± 1,5) G for M = ± 3/2 -> ±1/2. The line width of the transition M = -1/2-> +1/2 could not be 6 J. S. v a n W i e r i n g e n , Disc. Faraday Soc. 19, 118 [1955] . 7 To be published. measured because of the overlapping Mn-spectrum. We also noticed that the line widths are dependent on the angle. The lines are relatively broad, but this can be explained by unresolved superhyperfine interaction of the 8 fluor ligands with the electron spin of the E u2+ -ion. V i n o k u r o v et al. 4 published a line width of 6 G for the hyperfine structure line of E u2+ in B aF 2 and SrF2 at a temperature of 77 °K . This conforms with our EPR-measurements7 of manganese in CdF2 compared with several publications 2' 8' 9 about m an ganese in alkaline earth fluorides which show that the SHF-interaction at room temperature is larger in CdF2 than in alkaline earth fluorides. The product of line width and line height yields the theoretically expected proportions of the line intensities for these transitions.
